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(54) EXCIMER LASER ANNEALING TREATMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To well execute preheating 
of a work while preventing the fall of a tap. in the part of 
the work right under the excimer laser introducing 
window of the device having prescribed constitution by 
providing the introducing window described above with 
specific functions. 

SOLUTION: This device includes a vacuum chamber 1 
in which the work M is housed, a preheating means 3 
which is disposed in this vacuum chamber 1 and 
preheats the work, an excimer laser generating means 6 
which is disposed outside the vacuum chamber 1 and 
generates the excimer laser beam R and the excimer 
laser introducing window 5 which is disposed on the wall 
surface 1a of the vacuum chamber 1 and introduces the 

excimer laser beam R for irradiating the work M from the outside of the vacuum chamber 1 
into the vacuum chamber. The excimer laser introducing window 5 is provided with the 
functions to allow the transmission of UV rays and visible rays and to reflect IR rays (e.g.: a 
UV antireflection film 53 and an IR reflection film 52; where the captioned number 51 denotes 
a quartz glass plate). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the excimer laser annealing processor which may 
preheat a processed object suitably in more detail about an excimer laser annealing processor. 
[0002] 

[Description of the Prior Art] Drawing 4 is the configuration sectional view showing an example of the 
conventional excimer laser annealing processor. This excimer laser annealing processor 200 The 
vacuum chamber 1 made from aluminum, and the substrate installation base 2 which is arranged in this 
vacuum chamber 1 and can lay the processed object M in that top face, The resistance wire 3 which is 
laid under the top face of this substrate installation base 2, and heats said processed object M 
beforehand, The rail 4 for moving in said substrate installation base 2, and the aperture 250 for excimer 
laser installation prepared in head-lining section la of said vacuum chamber 1, It consists of excimer 
laser generators 6 which are formed above this aperture 250 for excimer laser installation, and generate 
the excimer laser beam R. Said processed object M forms the amorphous semiconductor thin film Ml on 
an insulating substrate M2. 

[0003] Drawing 5 is the sectional view of the aperture 250 for excimer laser installation. This aperture 
250 for excimer laser installation is the configuration in which the ultraviolet-rays antire flection films 
(AR coat) 53 and 53 were formed to both sides of the quartz-glass plate 51. 

[0004] The following procedure performs excimer laser annealing treatment. The processed object M is 
laid in the substrate installation base 2. It exhausts from exhaust-port lb of the vacuum chamber 1, and 
let the inside of the vacuum chamber 1 concerned be the high vacuum of 10-2 - 10-6Torr. It energizes to 
said resistance wire 3, and the processed object M is beforehand heated at about 400 degrees C. The 
substrate installation base 2 is moved so that the processed object M may be located directly under the 
aperture 250 for excimer laser installation. The excimer laser beam R is generated from the excimer 
laser generator 6. The excimer laser beam R is introduced in the vacuum chamber 1 through the aperture 
250 for excimer laser installation, and is irradiated by the front face of the processed object M. It moves 
in this condition in the substrate installation base 2, and the excimer laser beam R is irradiated all over 
the amorphous semiconductor thin film Ml of the processed object M. Thereby, the amorphous 
semiconductor thin film Ml can be crystallized. 
[0005] 

[Problem(s) to be Solved by the Invention] In the above-mentioned excimer laser annealing processor 
200, as shown in drawing 6 , homogeneity will not preheat the amorphous semiconductor thin film Ml, 
but the temperature of the part [ directly under ] of the aperture 250 for excimer laser installation will 
become low. Although the convection current does not take place but thermal radiation becomes the 
main cause of reducing the temperature of the amorphous semiconductor thin film Ml in order that this 
reason may make the inside of the vacuum chamber 1 the high vacuum of 10-2-1 0-6Torr As opposed 
to heat being emitted to the exterior through the aperture 250 for excimer laser installation from the part 
of the amorphous semiconductor thin film [ directly under ] Ml of the aperture 250 for excimer laser 
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installation, and temperature falling greatly It is to be reflected by head-lining section la of the vacuum 
chamber 1 made from aluminum in the part of amorphous semiconductor thin films Ml other than 
directly under [ of the aperture 250 for excimer laser installation ], and to return, and for there to be little 
radiation of substantial heat and for temperature to seldom fall. 

[0006] However, since the part [ directly under ] of the aperture 250 for excimer laser installation is a 
part which irradiates the excimer laser beam R, when the temperature of the part becomes low, it has the 
trouble of having an adverse effect on annealing treatment. Then, the object of this invention prevents 
lowering of the temperature in the part [ directly under ] of the aperture for excimer laser installation, 
and is to offer the excimer laser annealing processor which enabled it to preheat a processed object 
suitably. 
[0007] 

[Means for Solving the Problem] The excimer laser annealing processor (100) of this invention A 
preheating means for it to be prepared in the vacuum chamber (1) which holds a processed object (M), 
and this vacuum chamber (1), and to heat said processed object (M) beforehand (3), An excimer laser 
generating means for it to be prepared out of said vacuum chamber (1), and to generate an excimer laser 
beam (R) (6), Since the wall surface (la) of said vacuum chamber (1) is irradiated at ****** and said 
processed object (M) In the excimer laser annealing processor possessing the aperture for excimer laser 
installation (5) for introducing said excimer laser beam (R) into the interior from the exterior of said 
vacuum chamber (1) The excimer laser annealing processor (100) characterized by for said aperture for 
excimer laser installation (5) penetrating ultraviolet rays and a visible ray, and reflecting infrared 
radiation is offered. In addition, in the above-mentioned configuration, make ultraviolet rays and a 
visible ray into the wavelength of less than 760nm, and let infrared radiation be the wavelength of 
760nm or more. Since the wavelength of an excimer laser beam (R) is the field of ultraviolet rays, it 
does not produce trouble at all about installation of an excimer laser beam (R). On the other hand, since 
radiation of heat is an infrared field, it is reflected by the aperture for excimer laser installation (5), and 
radiation of the heat from the part of the processed object [ directly under ] (M) of the aperture for 
excimer laser installation (5) returns to a processed object (M). Radiation of substantial heat decreases 
and temperature stops therefore, falling not much. Therefore, a processed object (M) can be suitably 
preheated now. In addition, it becomes possible to observe optically the interior of the thing which 
penetrates a visible ray, then a vacuum chamber (1) from the outside. 

[0008] In the excimer laser annealing processor (100) of the above-mentioned configuration Said 
aperture for excimer laser installation (5) A quartz-glass plate (51), The infrared reflective film formed 
in the front face by the side of the interior of vacuum chamber (1) of the quartz-glass plate (51) (52), It is 
desirable to consist of ultraviolet-rays antireflection films (53 53) formed in the front face by the side of 
the interior of vacuum chamber (1) of the infrared reflective film (52) and the front face by the side of 
the vacuum chamber (1) exterior of said quartz-glass plate (51). When forming the infrared reflective 
film (52) and an ultraviolet-rays antireflection film (53 53) by the multilayer, the direction of an 
ultraviolet-rays antireflection film (53 53) can lessen a number of layers. For this reason, it is easy to 
build the hard and strong film. Then, when an ultraviolet-rays antireflection film (53 53) is carried out 
outside, it is hard coming to get damaged and more desirable than the infrared reflective film (52). 
[0009] Moreover, in the excimer laser annealing processor (100) of the above-mentioned configuration, 
it is desirable that said infrared reflective film (52) consists of metal vacuum evaporationo film or 
compound vacuum evaporationo film. When metal vacuum evaporationo film, such as gold, silver, and 
copper, or the compound vacuum evaporationo film of metallic-oxides (Si02 etc.) metallurgy group 
fluorides (PbF2, CeF3, LaF3, BaF2, CaF2, MgF2, LiF, Na3 A1F6, NaF, etc.) is used as said infrared 
reflective film (52), since [ with the sufficient permeability of ultraviolet rays and a visible ray ] infrared 
reflexibility is good, it is desirable. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt shown in drawing explains this invention 
to a detail further. In addition, thereby, this invention is not limited. Drawing 1 is the configuration 
sectional view showing the excimer laser annealing processor of 1 operation gestalt of this invention. 
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This excimer laser annealing processor 100 The vacuum chamber 1 made from aluminum, and the 
substrate installation base 2 which is arranged in this vacuum chamber 1 and can lay the processed 
object M in that top face, The resistance wire 3 which is laid under the top face of this substrate 
installation base 2, and heats said processed object M beforehand, It consists of a rail 4 for moving in 
said substrate installation base 2, an aperture 5 for excimer laser installation prepared in head-lining 
section la of said vacuum chamber 1, and an excimer laser generator 6 which is formed above this 
aperture 5 for excimer laser installation, and generates the excimer laser beam R. Said processed object 
M forms the amorphous semiconductor thin film Ml on an insulating substrate M2. Specifically, an 
amorphous silicon thin film is formed on the large-sized glass substrate beyond 300mmx300mm. 
[001 1] Drawing 2 is the sectional view of the aperture 5 for excimer laser installation. This aperture 5 
for excimer laser installation is the configuration which formed the infrared reflective film 52 in the 
front face by the side of the interior of vacuum chamber 1 of the quartz-glass plate 51, and formed the 
ultraviolet-rays antireflection films 53 and 53 in the front face by the side of the interior of vacuum 
chamber 1 of that infrared reflective film 52, and the front face by the side of the vacuum chamber 1 
exterior of said quartz-glass plate 51. Size is about 5rnmxl50mm-150mmx500mm. Said infrared 
reflective film 52 is for example, golden vacuum evaporation© film, penetrates the wavelength of 500nm 
or less well, and reflects the wavelength of 550nm or more well. Therefore, a part of excimer laser beam 
R (wavelength of 193nm - 351nm) and visible ray are penetrated well, and infrared radiation 
(wavelength of 750nm - 1mm) is reflected well. 

[0012] The following procedure performs excimer laser annealing treatment. The processed object M is 
laid in the substrate installation base 2. It exhausts from exhaust-port lb of the vacuum chamber 1, and 
let the inside of the vacuum chamber 1 concerned be the high vacuum of 10-2 - 10-6Torr. It energizes to 
said resistance wire 3, and said processed object M is beforehand heated at 100 degrees C - about 500 
degrees C. The substrate installation base 2 is moved so that the processed object M may be located 
directly under the aperture 5 for excimer laser installation. The excimer laser beam R is generated from 
the excimer laser generator 6. The excimer laser beam R is introduced in the vacuum chamber 1 through 
the aperture 5 for excimer laser installation, and is irradiated by the front face of the processed object M. 
It moves in this condition in the substrate installation base 2, and the excimer laser beam R is irradiated 
all over the amorphous semiconductor thin film Ml of the processed object M. Thereby, the amorphous 
semiconductor thin film Ml can be crystallized. 

[0013] As shown in drawing 3 , in the above-mentioned excimer laser annealing processor 100, 
homogeneity preheats the amorphous semiconductor thin film Ml, and the temperature of the part 
[ directly under ] of the aperture 5 for excimer laser installation does not become low. That is, even if 
heat is emitted from the part of the amorphous semiconductor thin film [ directly under ] Ml of the 
aperture 5 for excimer laser installation, in order to be reflected by the infrared reflective film 52 of the 
aperture 5 for excimer laser installation and to return, radiation of substantial heat decreases and 
temperature does not fall. Therefore, the amorphous semiconductor thin film Ml of the processed object 
M can be crystallized suitably. 
[0014] 

[Effect of the Invention] According to the excimer laser annealing processor of this invention, it can 
prevent that temperature falls in the part of the processed object [ directly under ] (M) of the aperture for 
excimer laser installation (5). That is, the preheating of a processed object (M) can be performed good. 
Consequently, annealing treatment of a processed object (M) can be performed suitably. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] A preheating means for it to be prepared in the vacuum chamber (1) which holds a processed 
object (M), and this vacuum chamber (1), and to heat said processed object (M) beforehand (3), An 
excimer laser generating means for it to be prepared out of said vacuum chamber (1), and to generate an 
excimer laser beam (R) (6), Since the wall surface (la) of said vacuum chamber (1) is irradiated at 
****** and said processed object (M) In the excimer laser annealing processor possessing the aperture 
for excimer laser installation (5) for introducing said excimer laser beam (R) into the interior from the 
exterior of said vacuum chamber (1) The excimer laser annealing processor characterized by for said 
aperture for excimer laser installation (5) penetrating ultraviolet rays and a visible ray, and reflecting 
infrared radiation (100). 

[Claim 2] In an excimer laser annealing processor (100) according to claim 1 Said aperture for excimer 
laser installation (5) A quartz-glass plate (51), The infrared reflective film formed in the front face by 
the side of the interior of vacuum chamber (1) of the quartz-glass plate (51) (52), The excimer laser 
annealing processor characterized by consisting of an ultraviolet-rays antireflection film (53 53) formed 
in the front face by the side of the interior of vacuum chamber (1) of the infrared reflective film (52), 
and the front face by the side of the vacuum chamber (1) exterior of said quartz-glass plate (51) (100). 
[Claim 3] The excimer laser annealing processor with which said infrared reflective film (52) is 
characterized by being the metal vacuum evaporationo film or the compound vacuum evaporationo film 
in an excimer laser annealing processor (100) according to claim 2 (100). 
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